Kemp Elimination Catalyzed by Naturally Occurring Aldoxime Dehydratases.
Recently, the Kemp elimination reaction has been extensively studied in computational enzyme design of new catalysts, as no natural enzyme has evolved to catalyze this reaction. In contrast to in silico enzyme design, we were interested in searching for Kemp eliminase activity in natural enzymes with catalytic promiscuity. Based on similarities of substrate structures and reaction mechanisms, we assumed that the active sites of naturally abundant aldoxime dehydratases have the potential to catalyze the non-natural Kemp elimination reaction. We found several aldoxime dehydratases that are efficient catalysts of this reaction. Although a few natural enzymes have been identified with promiscuous Kemp eliminase activity, to the best of our knowledge, this is a rare example of Kemp elimination catalyzed by naturally occurring enzymes with high catalytic efficiency.